The initial rate of lecithin: cholesterol acyl transferase and serum concentration of lipids were determined in euthyroid, hypothyroid and hyperthyroid subjects.
Lecithin: cholesterol acyl transferase (LCAT) catalyses the transfer of a fatty acid from lecithin to free cholesterol (FC) in plasma, producing cholesteryl ester and lysolecithin (Glomset, 1968) . This enzyme, together with lipoprotein lipase, is thought to play an important role in lipid metabolism (Glomset and Norum, 1973) .
Hyperthyroidism and hypothyroidism are known to be often accompanied by changes in the concentration and composition of plasma lipoproteins (Cornwell, et al., 1961; Walton, et al., 1965a; Walton et al., 1965b; Tulloch, et al., 1973 
Methods
Venous blood was obtained after an overnight fast. The serum levels of thyroxine iodine were determined by column chromatography (Pileggi and Kessler, 1968) . The serum levels of total cholesterol (TC) and FC were determined by the enzymatic methods. The serum levels of triglyceride and free fatty acid were determined by Fletcher's method and by Itaya-Ui's method, respectively (Fletcher, 1968; Itaya and Ui, 1965) . Fractional LCAT rate of added 3H-cholesterol was according to the StokkeNorum's method slightly modified by Wallentin and Vikrot (1975 
Results
The serum levels of TC, FC and triglyceride in the normal subjects and hypothyroid and hyperthyroid subjects are summarized in Table 1 . In hyperthyroid subjects the serum levels of TC and FC were significantly lower than in normal subjects (P<0.01, respectively), while the serum levels of triglyceride in hypothyroid males and the FC/TC ratio in hypothyroid females were significantly higher than in normal subjects (P<0.05, respectively). The serum levels of free fatty acid were significantly lower in hypothyroid male and higher in hyperthyroid males than in normal males (P<0.02, P<0.01, respectively).
The fractional LCAT rates in hyperthyroid subjects were significantly higher than in normal subjects (P<0.01) and those in hypothyroid females were significantly lower than in normal females (P<0.01) ( Table 2 ). The molar LCAT rates were lower in hypothyroid subjects than in nor- mal subjects, quite significantly in females (P<0.05).
In hyperthyroid subjects, the molar LCAT rates were higher than in normal subjects, but the difference was not significant. Open circles= after treatment.
The changes in fractional LCAT rates due to the treatment were significant (P< 0.05 in hyperthyroidism, P<0.01 in hypothyroidism). treatment on the serum cholesterol esterification of patients with thyroid disease. Four hyperthyroid and five hypothyroid subjects were studied before and after the treatment of the thyroid diseases. Durations of the treatment were from two to ten months. The fractional LCAT rate significantly increased in hypothyroid subjects and decreased in hyperthyroid subjects to normal values after treatment (P<0.01, P<0.05, respectively). The molar LCAT rate in hypothyroid subjects significantly increased after treatment (P<0.05).
On the other hand, the molar LCAT rate in hyperthyroid subjects significantly decreased after treatment (P<0.05).
The fractional LCAT rate (Y1) and molar LCAT rate (Y2) correlated positively with the serum levels of thyroxine iodine (X) (Fig. 3 and 4) . The regression equa-0.01), respectively.
Discussion
Hypertriglyceridemia and the decrease in serum free fatty acids shown in hypothyroidism in this study have been accounted for by decreased lipoprotein lipase activity (Nikkila and Kekki, 1972) and lipolysis (Krishna, et al., 1968; Armstrong and Stouffer, 1974) . Since thyroid hormones induce a negative sterol balance dueto increased biliary excretion of cholesterol, hypercholesterolemia in hypothyroidism and hypocholesterolemia in hyperthyroidism can be explained (Thomson and Vars, 1953) . Otherwise, relatively little is known about changes in cholesterol estrification associated with thyroid dysfunction. Glomset found a low LCAT activity in hypothyroidism accompanying hypercholesterolemia (Glomset, 1962) . On the other hand, Adikofer reported that the cholesterol esterification did not show any difference among euthyroid, hypothyroid and hyperthyroid subjects (Adikofer, et al., 1974) . In these reports the cholesterol esterification was not determined by the physiologically important initial rate but by the reaction rate in long incubation (Stokke and Norum, 1971) . Lacko et al. (1978) have shown that the fractional LCAT rates were significantly higher in hyperthyroidism and lower in hypothyroidism but there were no significant differences in the molar LCAT rates. They speculated that the low fractional rates in hypothyroidism were due to the abnormally high cholesterol which was unfavorable LCAT substrate, but they did not explain the reasons for the increased rate in hyperthyroidism. The LCAT rate determined in plasma in vitro reflects the turnover of (Wallentin, et al., 1978) .
Our studies show that the fractional LCAT rate was significantly higher in hyperthyroidism and lower in hypothyroidism than in normal subjects. Furthermore, the molar LCAT rate was higher in hyperthyroidism and lower in hypothyroidism than in normal subjects, and positive correlations were found between the molar and fractional rate and thyroxine. These results suggest that thyroid hormones influence the LCAT metabolism. The increased serum FC/TC ratio in hypothyroidism is attributed to the decreased LCAT activity. The fractional and molar LCAT rates depend on the concentration of the enzyme, substrate and cofactor (Wallentin, 1977; Aron et al., 1978; Albers, 1978) . The high fractional and molar LCAT rates in hyperthyroidism appear to indicate an increased concentration of the enzyme rather than change of substrate, which is low in this disease. Likewise, it is suggested that the concentration of the enzyme may be decreased in hypothyroidism.
The thyroid hormone stimulates cellular protein synthesis by the increased nuclear transcription and the mitochondrial activation (Samuels, 1973; Primack, et al., 1972) . Thus, it is suggested that the thyroid hormones may stimulate the synthesis of LCAT which is known to proceed in the liver (Nordby, et al,. 1976 ).
Our conclusion that thyroid hormones appear to influence cholesterol esterification should be further evaluated in cellular levels.
